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The Significance of Accelerated 
Soundness Tests on Stone 


and Gravel 
By A. T. GOLDBECK 


Engineering Director 
National Crushed Stone Association 


LL construction materials, when exposed to the 
elements, undergo change; this is a matter of 
common observation. Alteration in the original 
structure of the rock is brought about by physical or 
chemical effects or both. All of the well-known 
natural phenomena which are so effective in break- 
ing down even the most durable of rocks as they 
occur in nature are equally effective in their action 
against these same rocks when they are used as 
structural materials. 

Durability is a relative term. A comparatively 
non-durable material, considered from the stand- 
point of the geologist, may still be a useful and dur- 
able structural material for the particular kind of 
structure or the particular kind of exposure condi- 
tion under consideration. Monumental structures 
are built with the hope they will last for centuries; 
office buildings with the practical certainty that 
obsolescence will govern their useful life; highways 
have an even shorter life, controlled to a varying 
degree by weathering effects and by the physical 
effects of traffic. The various structures in which 
stone and gravel are used are subjected to different 
degrees and kinds of exposure. Thus, an interior col- 
umn may be continuously dry and not exposed to 
any great change in temperature. The footings of 
those same columns may have to combat the leach- 
ing action of continuous moisture. Outside exposure 


Unsoundness in aggregates may contribute to 
the disintegration of concrete exposed to the 
weather, but there are a number of other 
potent contributing factors. Too frequently 
aggregates are adjudged unsound because 
they show a percentage of loss in an artificial, 
accelerated weathering test in excess of some 
arbitrarily chosen amount. In the present 
article evidence is presented showing that the 
sodium sulfate accelerated soundness test may 
not be entirely reliable and its indications 
should be regarded primarily as a danger 
signal which should be checked against 
service behavior. 


in a wet, cold climate will be far more severe than 
similar exposure in a dry, warm climate. Aggre- 
gates suitable for one condition may not be suitable 
for another. 

In considering the materials for use in any struc- 
ture, quite obviously the durability of those mate- 
rials for the component parts of the structure with 
their different exposure conditions should be con- 
sidered just as carefully as the stress-resisting prop- 
erties of those materials. Sometimes mineral aggre- 
gates are used uncombined with cementing media, 
for illustration, as in sewage disposal trickling filters, 
but most commonly they are used in the form of con- 
crete and when so used, it is pertinent to inquire re- 
garding the exposure to which the concrete will be 
subjected, for the severity of the exposure condition 
influences the rapidity of disintegration. 

Unsound aggregates have a different effect on the 
durability of concrete depending upon the kind of 
disintegration which takes place in the aggregate 
upon exposure to the weather and also upon the per- 
centage of unsound aggregate present in the con- 
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crete. There are two general types of concrete fail- 
ure due to unsound aggregates, namely, “pitting” 
and “spalling”, but pitting of the concrete surface is 
much more common than spalling. Pitting is caused 
by the disintegration of weak, porous stone when 
subjected to the action of fros: or water and such 
disintegration takes place with very little volume 
change of the aggregate. On the other hand, spall- 
ing of the concrete is produced when unsound aggre- 
gates of another class disintegrate under the action 
of freezing and thawing. Such aggregates are gener- 
ally rather hard and strong initially, although they 
may be badly seamed. When they take up water 
and freeze, they expand with considerable force, 
thus producing either surface cracking in the con- 
crete or ultimately they spall the concrete and form 
craters in the surface. 

Typical of the first class of unsound aggregates are 
the argillaceous limestones and sandstones, shales, 
soft, friable, porous sandstone, etc. The failure of 
such aggregates is most likely to cause pits in the 
surface of the concrete which do not extend very 
deep and which lead to no particular harm. Nat- 
urally, if such fragments are present in high percen- 
tages, a general weakening of the concrete will occur, 
although there is evidence that coarse aggregates in 
concrete are protected to a considerable extent by 
their surrounding layer of mortar, assuming, of 
course, that the mortar is resistant to the weather. 

Perhaps the principal offender in the second class 
of unsound materials which produces spalling of the 
concrete is chert, although all cherts do not behave 
in the same manner, for some of them are entirely 
sound. Certain laminated rocks may cause spalling 
when sound material is interlaid with unsound ma- 
terial. For illustration, limestone may be laminated 
with layers of shale which upon taking up moisture 
and freezing, may cause expansion of the concrete 
and spalling. If this type of unsound material is 
present in the concrete in a high percentage, some- 
thing more than mere surface spalling will take 
place. The concrete may suffer complete disintegra- 
tion, particularly if it is subjected to severe exposure 
conditions and if the mortar is not highly resistant. 
Such aggregate is dangerous and capable of causing 
a great deal of trouble. 

Certain improperly made blast furnace slags con- 
taining partially burnt limestone, which in some way 
has gone through the blast furnace without complete 
combination with the silicious material in the iron 
ore have been a source of spalled concrete. Such ma- 
terial is hard to detect by any form of accelerated 


soundness test, largely because of the difficulty of 
obtaining a sample containing the dangerous ma- 
terial. 

The so-called “chocolate-bars” of Iowa and Minne- 
sota which occur in some of the gravels in those 
States are also sources of spalling in concrete. These 
are ferruginous secretions forming hard and firm 
fragments with a soft core which is said to be usually 
composed of clay. Chocolate-bars likewise have 
caused disruption of concrete. Certain isolated ex- 
amples of unsound aggregates have been reported 
from time to time, one of them being composed of a 
feldspathic type of material which caused serious 
disintegration of the concrete. 

Although unsound aggregates are known to be pos- 
sible sources of trouble in concrete, it will be well to 
remember that the disintegration of concrete due to 
the presence of unsound aggregates is the exception 
rather than the rule. The durability of concrete, for 
the most part, is controlled by the durability of the 
mortar and, in general, most lack of durability can be 
traced to the presence of too much water in the con- 
crete before it has hardened. This defect may be 
caused by either the use of too much mixing water 
or by so-called water-gain due to the heavier por- 
tions of the concrete displacing the excess water to 
the surface during the depositing operation. 

Aggregates do at times cause trouble, however, and 
in recognition of this fact accelerated methods for 
detecting unsound aggregates have been devised. It 
is attempted by the use of accelerated tests to deter- 
mine in a short time whether the aggregates will re- 
main sound over a period of years. The tests most 
commonly employed are the Sodium Sulfate Sound- 
ness Test or the Magnesium Sulfate Test and in a 
number of laboratories freezing and thawing tests 
are also made. Experiments likewise have been con- 
ducted on the use of boiling and also with the use of 
an auto-clave in which the aggregates are steamed 
under pressure and that pressure is suddenly re- 
leased. 

The sodium sulfate soundness test or the Test for 
Soundness of Coarse Aggregate by the Use of Sodium 
Sulfate, C89-32T, is now a tentative standard of the 
American Society for Testing Materials and it would 
seem fitting to discuss this test for’ the purpose of 
pointing out its seeming weaknesses and its appli- 
cability in the detection of unsound aggregates. 

Briefly, the method consists first in the preparation 
of a saturated solution of sodium sulfate. This is 


done by dissolving either anhydrous sodium sulfate, 
Na,SO,, or crystalline sodium sulfate, Na,SO,.10H,O, 
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in water at a temperature of 24° to 27°C. (75° to 
80°F.), additional salt being used as may be neces- 
sary to insure saturation. The solution is allowed 


to cool to a temperature of 21°+1°C. (70°+2°F.). 


Stated amounts of designated sizes of coarse aggre- 
gates comprise the sample which is immersed in the 
solution for a period of 18 hours during which time it 
is supposed to be kept at a temperature of 70°F.+2°F. 
After 18 hours of immersion, the sample is removed 
from the solution and is put in a drying oven, previ- 
ously brought to a temperature of 105° to 110°C. 

(221° to 230°F.), where it is dried to constant weight. 
Then it is allowed to cool to within the range of tem- 
perature specified for the solution, that is, to within 
68° to 70°F. when it is again immersed. Unless other- 
wise specified, five cycles of this treatment consti- 
tutes a test. Finally, after the last cycle when the 
sample has cooled, it is washed free of sodium sul- 
fate; the sample is dried to constant weight and 
screened over the same sieve on which it was re- 
tained before the test. The material passing this 
screen is considered as lost because of unsoundness 
of the stone or gravel. Crystallization of the sodium 
sulfate within the rock is intended to simulate the 
disrupting action of the frost. 

. There are several weak points in the test which is 
now a tentative of the A. S. T. M. Solubility curves 
for sodium sulfate show that, at the temperature re- 
quired by the test, the rate of solubility changes 
rapidly and if particular pains are not taken to see 
that the required range of temperature is not ex- 
ceeded during the immersion of the specimen, crys- 
tallization of the salt may take place owing to a slight 
fall in temperature. It is highly important that the 
temperature be kept practically constant during the 
period of immersion. Another serious objection to 
the A. S. T. M. test is the manner of determining the 
percentage of loss of the individual fractions. It will 
be noted that the same sizes of sieves are used for de- 
termining the loss of each fraction as were employed 
in the preparation of that fraction of the sample. It 


‘may well happen that fragments which are just re- 


tained on that sieve in preparing the sample are 
slightly chipped as a result of the sodium sulfate test 
and in consequence thereof they pass through the 
sieve at the conclusion of the test and are thereby 
recorded as being unsound. Had these same frag- 
ments been just a little bit larger, they would have 
been retained on the sieve at the conclusion of the 
test and would, accordingly, be recorded as sound. 
It frequently happens that aggregates are so graded 
that one sample may have a high percentage of its 


fragments in a given fraction just above the mini- 
mum size sieve used in the preparation of that frac- 
tion. On the other hand, another sample may have 
the bulk of its fragments very much larger than the 
minimum size sieve used for preparing the fraction. 
The first sample would have a high percentage of loss 
and the second sample, a low percentage of loss even 
though both samples were composed of identical ma- 
terials. It is obvious that this is a serious defect in 
the method of making the test and the remedy would 
be to designate a smaller sieve for determining the 
percentage of loss than was used in the preparation 
of the sample. It would seem that the sodium sul- 
fate test is not sufficiently definite to lend itself to 
quantitative determination of loss in the above man- 
ner. It may well be that some of the fragments, al- 
though badly cracked and split due to the action of 
the test, still are retained on the sieve. They obvi- 
ously are unsound, but are not so recorded. 

Other methods of making the sodium sulfate test, 
notably that of the American Society of Civil En- 
gineers Committee on Filtering Materials employs 
a somewhat less definite method for determining the 
percentage of loss in a quantitative way. 

The essential features of the A. S. C. E. method 
are as follows: The sample is composed of 10 to 20 
fragments of stone, of about the same size. The 
sodium sulfate solution is prepared by the use of 
anhydrous sodium sulfate dissolved in water heated 
to 85° to 90°F. to make a saturated solution which is 
cooled before using. The sample is soaked in the 
sodium sulfate solution for 19 hours and the pieces 
removed one by one and carefully examined for any 
signs of failure. Then the entire sample is placed in 
shallow pans in a previously heated oven and main- 
tained at 100° to 105° C. for 4 hours. The sample is 
then removed from the oven and allowed to cool for 
1 hour after which it is re-immersed. When applied 
to material for use in trickling filters the test con- 
sists of 20 cycles. The rating of the specimen is com- 
puted as follows: 


a. Each of the fragments in the sample is allotted 
a percentage equal to the proportion it is of 
the total sample. For illustration, one piece 
would be 5 per cent of a 20-piece sample. 


b. An individual specimen breaking into 3 or 
more pieces, or which is so cracked that such 
breaking is obvious, is considered to have 
failed, provided each portion is more than 10 
per cent of the original weight of the piece. 
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c. The percentage by weight of chips, spalls and 
flakes from the remaining pieces passing the 
% inch No. 2 mesh sieve is used for determin- 
ing the percentage of loss. 


d. The rating of the sample is 100 minus the per- 
centage of lost material, including the pieces 
which have completely failed. 


This method is at least free of the objection cited 
against the A. S. T. M. method, namely, the use of 
the same size sieve for determining loss as was used 
in the preparation of the sample. It has a further 
point in its favor, namely, the material which is con- 
sidered as being lost is more definitely the material 
which has failed, although there is still some doubt 
whether a fragment of stone which merely splits 
into 3 pieces should arbitrarily be designated as an 
unsound fragment of stone. Perhaps this would be 
so for sewage disposal work, but there is consider- 
able doubt as to whether such a fragment would 
cause any trouble whatsoever in concrete. 

The sodium sulfate accelerated soundness test is 
an artificial way of simulating the expansion force 
due to the formation of ice within the pores of the 
aggregates and the question naturally arises, why a 
direct freezing and thawing test will not more nearly 
simulate the freezing action which takes place when 
stone is exposed to the weather. A number of lab- 
oratories have experimented with freezing and 
thawing tests, but thus far no standard method has 
been devised. In brief, there are three general 
methods employed for conducting freezing tests and 
many variations of these are possible. Method 1. 
The sample of stone is water-soaked and is then sub- 
jected to freezing in a freezing room. The sample 
may be totally immersed in water, partially im- 
mersed, or placed in the air during freezing. Method 
2. The sample is placed in a freezing cabinet, such 
as an ice cream cabinet, in a can which is immersed 
in alcohol contained in the compartment of the freez- 
ing cabinet. The purpose of the alcohol is to convey 
heat away from the specimens rapidly and thus pro- 
duce rapid freezing. In this case the specimens may 
be totally immersed, partially immersed, or merely 
placed in the air after having been water soaked. 
Still a third method calls for the immersion of a sat- 
urated sample in the calcium chloride brine solution. 
This brings about extremely rapid freezing. 

The severity of these three tests seems to depend 
upon the rate at which freezing takes place. Method 
No. 1 is least severe; method No. 2 of intermedi- 
ate severity and Method No. 3 is extremely severe in 
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its action. This was well demonstrated by a series 
of cooperative tests conducted several years ago be- 
tween the (P. C. A.) Portland Cement Association, 
the University of Minnesota and the National 
Crushed Stone Association. Without going into the 
details of the test, it was noted that Method No. 1 
seemed to be lacking in severity to such an extent 
that 500 cycles of freezing and thawing produced 
very little failure even on mortars containing shale 
as a fine aggregate. Method No. 3 produced practi- 
cally complete disintegration with less than 1/10 the 
number of cycles, whereas Method No. 2, while not 
as rapid as Method No. 3, still, gave results in a rea- 
sonably short period of time which would place the 
test in the class of accelerated methods. Method No. 
2 is the method now used. in the laboratory of the 
National Crushed Stone Association and except for 
the fact that we now use complete immersion, the 
method described in the July, 1929, Crushed Stone 
Journal is an accurate description. 

Other methods of freezing and thawing have been 
used and dry ice lends itself to the performance of 
this type of test. 

Thus far, the discussion on the two main accel- 
erated soundness tests would seem to lead to conclu- 
sions as follows: 


1. That the results obtained in the sodium sulfate 
soundness test may vary: 


a. Because of the use of the same sieve for pre- 
paring the sample as for measuring the per- 
centage of loss. 


b. Due to slight variations in temperature of the 
solution or to other unexplained variations in 
the method. 


2. The freezing and thawing accelerated soundness 
tests will give different percentages of loss for a 
given number of cycles, depending evidently upon 
the rate at which freezing takes place. It thus is in- 
sufficient to know that a sample has withstood a 
given number of cycles of freezing and thawing un- 
less the exact procedure for making the test is known 
also. 

An accelerated soundness test does not with cer- 
tainty determine the soundness of an aggregate un- 
less it is known that the results of that test agree 
with service behavior. The results obtained with 


the sodium sulfate test and the freezing and thawing 
test are only in fair agreement with one another, and 
there have been some notable examples of lack of 
agreement. 
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In the following table is shown the relation of freez- 
ing and thawing tests and sodium sulfate tests made 
on samples of stone, gravel and Portland cement 
mortar. It will be noted that in nine cases, freezing 
and thawing caused more disintegration than sodium 
sulfate and there are four cases in which the sodium 
sulfate test caused more loss than freezing and thaw- 
ing. 


‘RELATION OF FREEZING AND THAWING TEST AND 
SODIUM SULFATE TEST 


Per Cent Loss 


Sample Freezing Sodium Sulfate 

No. 50 cycles 20 cycles 
2 6 38 
5 0 0 
7 30 25 
9 0 85 
13 7 18 
23 0 0 
27 0 0 
32 0 0 
35 31 5 
ik 0 0 
24 13 4 
31 0 0 
I 0 0 
II 34 0 
III 100 44 
IV 71 40 
V 6 0 
VI 100 19 
VII 27 2 
51 0 2 


Note: Samples I to VII are Portland cément mortars and 
the remaining samples are stone and gravel. 


The question may properly be asked, Does it nec- 
essarily follow that if a specimen fails in an accel- 
erated soundness test, that the concrete will also fail 
when subjected to the weather? 

The answer to this question cannot be given with 
certainty. In the first place, the severity of exposure 
has much to do with the possible failure of the con- 
crete. If the concrete remains dry and the tempera- 
ture is above freezing, there seems little likelihood of 
failure even though the aggregate used is unsound as 
shown by accelerated soundness tests. On the other 
hand, it may well be that serious failure of the con- 
crete will take place, even though sound aggregates 
are used as revealed, not only by accelerated tests, 
but by the behavior of the material in the ledge. As 
has been previously pointed out, failure of the aggre- 
gate is not the only kind of failure which takes place 
in concrete and failure of the mortar, due to excess 
mixing water, is a much more prolific source of fail- 
ure than that due to the aggregate. 


The above table which is discussed more fully in 
the July, 1929, issue of the Crushed Stone Journal, 
is rather enlightening in showing the effect of excess 
moisture, particularly when viewed in the light of 
the information given in the table which follows: 


QUANTITIES OF MATERIALS USED IN MORTAR 





TESTS 

Combined Free 

Water Water 
Mix Flow Water- Ibs. Ibs. 

by Cement Sand Water (14” Cement (esti- (esti- 

No. Wt. ibs. Ibs. _bs. drop) Ratio mated) mated) 
I Re! 55.0 55.0 19.4 163 0.53 6.9 12.5 
II i 36.6 73.2 21.6 165 0.89 5.1 16.5 
III 1:3 27.5 82.5 22.2 176 1,22 4.8 17.4 
IV 1:4 22.0 88.0 22.9 164 1.57 4.2 17.7 
Vv 1:2 36.6 73.2 19.2 169 0.79 5.1 14.1 
vI be 36.6 73.2 29.0 300+ 1.19 5.1 23.9 

VII 1:2 36.6 0.96 5.1 





It will be noted in the above tables that the extent 
of failure of the different mortar specimens goes 
more or less hand in hand with the amount of free 
water present in the respective mixtures. The free 
cr uncombined water, upon evaporation, leaves pore 
spaces which give access to the infiltration of water 
which may subsequently freeze and start disrupting 
action. It is interesting to note that the resistance to 
freezing and thawing of the mortar seems to bear 
more definite relation to the free water than to the 
water-cement ratio. 

Tests show that sometimes stone which will fail in 
an accelerated soundness test will not fail when used 
in concrete, even after it has been exposed due to the 
failure of the mortar. A case in point might be of 
interest. Five different limestones were subjected to 
ten cycles of freezing and thawing in accordance 
with the National Crushed Stone Association meth- 
ods. These various stones showed failure, varying 
from approximately 30 to 50 per cent of the respec- 
tive weights of the original samples. They were 
used in concrete of 1:2:34 proportions and when the 
concrete specimens were subjected to 85 cycles of 
freezing and thawing the only effect was on the mor- 
tar which seemed to be softened and so disintegrated 
as to expose the coarse aggregate. This is a rather 
clear indication that it does not necessarily follow, 
because a coarse aggregate, when subjected to a 
freezing and thawing test, shows rather bad failure, 
that the concrete from which it is made will also 
show failure. A similar freezing test was made on 
four samples of concrete, three of them containing 
coarse aggregate which was open to some question 
when judged by the sodium sulfate test alone. The 
fourth sample of aggregate would be considered 
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sound when judged by this test; yet these four sam- 
ples of concrete when exposed to 75 alternations of 
the freezing and thawing test showed an external 
appearance about alike in all cases. In all of these 
samples the mortar had disappeared from the sur- 
face and had exposed the coarse aggregate. One of 
these aggregate was from Illinois and this particular 
sample gave rather poor results in the sodium sul- 
fate test. The concrete was of 1:2:34 proportions 
by loose volume, with water-cement ratios varying 
from 0.80 to 0.88. 

At the Eleventh Annual Meeting of the Highway 
Research Board of the National Research Council 
held in Washington in December, 1931, a report was 
submitted by Mr. Verne McCown for the Minera! 
Aggregates Committee in which were summarized 
reports from various institutions bearing on the sub- 
ject, “The Significance of the Sodium Sulfate and 
Freezing and Thawing Tests on Mineral Aggre- 
gates.” It will be impossible in the present report 
to summarize the various conclusions drawn by the 
authorities quoted, but the following statements ex- 
cerpted from the above report bear particularly on 
the significance of accelerated soundness tests as ap- 
plied to aggregate. 

In Illinois the samples which have given the most 
trouble are of argillaceous limestone or of chert. Ap- 
parently, certain of the argillaceous limestones which 
fail badly in both the sodium sulfate test and the 
freezing and thawing test, have given poor results in 
service. On the other hand, another sample of ar- 
gillaceous limestone showing failure to sodium sul- 
fate tests to not so marked an extent as the other 
samples does not give poor results in service. A 
sample of chert which is not much affected by the 
sodium sulfate test, but breaks down in a few cycles 
of the freezing and thawing test, has shown bad re- 
sults in service. 

The Iowa tests cite a sample of cherty limestone, 
not much affected by the sodium sulfate test, but 
showing extensive subdivision under the freezing 
and thawing test. This material contains from 0.5 
to 10 per cent of chert and when used in pavement 
construction produces some surface spalling but no 
further disintegration. Apparently, in the Iowa lab- 
oratory, 16 cycles of freezing and thawing are con- 
sidered equal to 5 cycles of the sodium sulfate test. 

In the Tennessee report, it is stated that the pres- 
ence of shale in coarse aggregate did not materially 
influence the transverse strength of concrete beams 
in amounts up to ten per cent of shale. There was 
some reduction, however, in compressive strength. 


Greater variation in strengths occurs among speci- 
mens of the same series caused by different methods 
of curing than was apparently due to the different 
percentages of shale used. 

In Pennsylvania, 5 cycles of the sodium sulfate test 
are considered adequate for determining the sound- 
ness of coarse aggregate using the American Associa- 
tion of State Highway Officials method. One case is 
cited of a bad concrete failure but in this case the 
aggregate would have failed within a few cycles of 
the sodium sulfate test. 

In New York it is specified that in the sodium sul- 
fate test, using 5 cycles, the stone shall lose not more 
than 15 per cent by weight. 

One of the important conclusions from the National 
Crushed Stone Association tests is that coarse aggre- 
gate, even though in some cases unsound, does not 
necessarily make for unsoundness in concrete. The 
unsound stone tested did not crack the concrete, nor 
did the stone leave the concrete or cause pitting. 
Only after the mortar had failed did the stone fail 
by continuous chipping. 

The conclusions drawn from the Wisconsin tests 
are based on a sample from each of 21 quarries rep- 
resenting four types of Wisconsin limestones. 
Weathering tests consisting of 80 or more reversals 
of freezing and thawing of continuously immersed 
samples occasioned relative disintegration compar- 
able with that which might have been expected from 
field inspection. 

A part of the Minnesota conclusions reads, “A 
relationship exists between the durability of coarse 
aggregate and the durability of concrete made there- 
from. A cement paste of concrete specimens used in 
freezing and thawing tests intended to reveal the 
durability of the aggregate should be of such quality 
at time of test that disintegration will depend more 
on aggregate quality than paste quality.” 

Kansas suggests that tests of aggregates should 
include tests in concrete before any source is con- 
demned. Alternate freezing and thawing is a valu- 
able method of studying the durability of concrete 
and concrete aggregates. The durability of concrete 
is greatly affected by the quality of the cement paste. 
A water-cement ratio of 0.8 or more is not likely 
to give concrete of adequate durability under severe 
exposure conditions. The use of unsound aggregate 


produces unsound concrete, the resistance of the 


mortar being only slightly effective in protecting the 
aggregate. Any aggregate containing absorptive 


chert should not be used until after careful investi- 
gation. The character of failure of aggregate is fully 
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as important as the extent of the failure—material 
which breaks into a few pieces with disruptive force, 
as chert, being much more detrimental than material 
which completely disintegrates, but not with such 
expansive force. 

The Committee on Mineral Aggregates in com- 
menting on the material from the various authorities 
quoted, points out the following indications: 


1.Certain argillaceous rocks and non-durable 
materials and some cherts cause failure of con- 
crete in which they are used when exposed to 
freezing and thawing in the presence of mois- 
ture. 2 


2.The extent and rate of failure probably de- 
pend upon the amount of the unsound mate- 
rial in the concrete. This amount is still open 
to question. 


3. Failures of concrete when due to coarse ag- 
gregate, seem to be of two general types,—one 
where the aggregate disintegrates without 
much volume change and, the other, where the 
aggregate undergoes sufficient volume change 
to disrupt the concrete. 


4. Data on failure of concrete caused by unsound 
fine aggregates are somewhat conflicting and 
inconclusive. 


5. Extensive investigations indicate that an ac- 
celerated freezing and thawing test is valuable 
for the study of durability of concrete and ag- 
gregates. 


6. There is a conflict of opinion as to the value of 
the sodium sulfate soundness test. 


7. The use of present day soundness tests of ag- 
gregates as acceptance tests is questionable 
owing to lack of correlation with service con- 
ditions. 


8. All investigators agree, assuming the freezing 
and thawing test is a measure of durability, 
that the quality of the mortar or cement paste 


is probably the most important influence on 
the durability. High quality of mortar with 
low water-content makes concrete very resis- 
tant to freezing and thawing, even when ag- 
gregates considered unsound are used. 


9. Further investigations of soundness and dura- 
bility are needed, both in the laboratory and 
in the field. 


Certain well-known national specifications recog- 
nize the uncertainty of accelerated soundness tests 
and the greater certainty of service behavior as a 
criterion of soundness. For illustration, the Federal 
Specifications Board specification which governs pur- 
chases by the Federal government reads as follows: 


“E-2c. Soundness and resistance to abrasion. 

“E-2c (1). Grade A crushed stone and gravel shall be 
considered to have met the requirements for soundness 
and resistance to abrasion provided evidence satisfactory 
to the Government can be furnished showing that the ma- 
terial has proved satisfactory as coarse aggregate in con- 
crete which has been subjected for a period of at least 5 
years to essentially the same conditions of service and ex- 
posure as the structure in which the material is to be used. 

“K-2c (2). Grade A crushed stone failing to meet the 
requirement given in section E-2c (1) shall be subjected 
to the standard Deval abrasion test for stone and to the 
accelerated sodium sulphate soundness test and shall meet 
the following requirements: 


Per cent 
Percentage of wear, not more than............ q 
Loss in sodium sulphate test, not more than.... 15 


“K-2c (3). Grade A gravel failing to meet the require- 
ment given in section E-2c (1) shall be subjected to the 
modified Deval abrasion test for gravel and to the accel- 
erated sodium sulphate soundness test and shall meet the 
following requirements 


Per cent 
Percentage of wear, not more than............ 15 
Loss in sodium sulphate test, not more than.... 15 ” 


In conclusion, I shall not attempt to improve on 
the comments made by the Mineral Aggregates Com- 
mittee of the Highway Research Board. I think the 
question of the significance of accelerated soundness 
tests on aggregates can best be summed up by saying 
that when an aggregate fails in accelerated sound- 
ness tests, it should be looked upon with suspicion, 
but that before it is condemned the service record 
of that aggregate should be thoroughly investigated. 
Accelerated tests are not infallible and their rela- 
tion to service behavior is not definitely established. 
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Silicosis 


An Interpretive Review of Accumulated Experience 


By C. O. SAPPINGTON, M.D., Dr.P.H. 


Consulting Industrial Hygienist 
Chicago, Illinois 


HE recent and widespread interest manifested 

in silicosis, together with the economic consid- 
erations involved, is without precedent in the history 
of occupational disease in American industry. 

Because there has been a definite lack of appreci- 
ation on the part of industrial managers concerning 
the importance of industrial health work, and also 
because it has been extremely difficult to convince 
them that this type of work is a valuable invest- 
ment, numerous organizations are finding them- 
selves in legal difficulties; some of these claims are 
unjust, but many could have been avoided by the 
proper type of health protection. 

Silicosis is not a new disease, it having been first 
demonstrated by an Italian named Ramazzini, as 
early as the year 1700. Various experiences have 
furnished us with a great deal of scientific data, par- 
ticularly the British experience in South Africa, the 
Australian experience, and more recently the Cana- 
dian experience. 

In spite of all this background, there seems to be 
a general lack of definite information both on the 
part of industrial physicians and industrial laymen. 
It is because of all of the above reasons that this 
material—believed to be a brief but comprehensive 
discussion of the important points—is written espe- 
cially for the use of persons interested in the protec- 
tion of industry and its employees. 


What Silicosis Is 


Silicosis is a disease of the lungs in which there is 
a general replacement of the normal elastic tissue by 
unyielding, inelastic fibrous tissue; it is caused by 
the continuous breathing of microscopic particles of 
free silica dust over varying intervals of time. This 
fibrous tissue replacement causes shortness of breath, 
decrease in lung expansion, and an increased suscep- 
tibility to tuberculosis. 

It is important that a brief discussion of the de- 
scriptive terms now be given. Pneumoconiosis is a 
general scientific term applied to all types of dusted 
lungs, the literal meaning of the word being a 


* Copyright, 1932, by C. O. Sappington. Revised, 1934. 


@ In view of the present widespread interest in 
the problem of silicosis, apparently accom- 
panied by a surprising amount of misinforma- 
tion, the following review by Dr. Sappington 
should prove of especial interest and value. 


“dusted” lung. Silicosis is probably the most im- 
portant specific form of pneumoconiosis. Next in 
importance is asbestosis, caused, as the name implies, 
by the breathing of microscopic particles of asbes- 
tos dust; this form of pneumoconiosis also produces 
a definite and general fibrosis of the lungs, as serious 
or disabling, in so far as our present clinical experi- 
ence goes, as silicosis, but not nearly as frequent in 
occurrence. There are other inconsequential and 
minor forms of pneumoconiosis such as anthracosis 
(caused by breathing coal or carbon particles) ; 
siderosis (caused by breathing particles of iron) ; and 
chalcosis (caused by the breathing of fine particles 
of copper). This should not be confused with the 
term “chalicosis” which is a general term similar to 
pneumoconiosis and means a pneumoconiosis caused 
by the inhalation of dust incident to the occupation 
of stone-cutting. Pneumoconiosis, however, is the 
preferable general term. 

It should be repeated, for the sake of clearness, 
that silicosis cannot be contracted in any other way 
than by the breathing of microscopic particles of free 
silica dust. Clinically and mediocolegally, silicosis 
has no distinct cause or effect relationships to the 
other forms of pneumoconiosis, although dangerous 
amounts of free silica may be found in nature, along 
with other minerals and metals. 

It would be useful to have a brief description of 
what happens when dangerous amounts of free silica 
dust are breathed in by exposed workers. 

In the first place, we are concerned only with dust 
particles measuring under 10 micromillimeters in 
diameter, because it is only particles of such mi- 
croscopic size that can get into the lung tissue 
proper. Since a micromillimeter is equivalent to 


one twenty-five-thousandths of an inch, it will be 
seen that dust particles which can cause trouble are 
microscopic in size and cannot be observed or counted 
except by microscopic methods. 

The air sacs of the lungs, the smallest structure 
in the lungs, are also of microscopic size. 


In a mi- 
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croscopic cross-section of an air sac the air space 
will be seen in the middle, around which are very 
thin microscopic walls, in which are the blood and 
lymph vessels. When particles of dust come into 
the air space in the middle of the air sac (as shown 
in cross-section view under a microscope) the so- 
called devouring cells, which are the phagocytes or 
white cells of the blood, are attracted and migrate 
through .the walls of the vessels into the air space. 
These devouring cells then actually surround for- 
eign material or dust particles and again migrate 
through the wall of the air sac, through the walls 
of the blood and lymph vessels and are carried by 
the blood and lymph streams to various portions of 
the body. 

When the number of dust particles becomes con- 
siderable, the number of devouring cells not only 
blocks the lymph glands which are encountered in 
the course of lymph vessels, but also in many in- 
stances these cells disintegrate, leaving free silica in 
the glands, which then undergo fibrosis. This is 
what makes them visible in X-ray pictures, because 


of the increased density resulting from the forma-— 


tion of fibrous tissue. 

Following this, there is a backing-up of the devour- 
ing cells and their enclosed dust particles into the 
lungs proper, and here a fibrous tissue replacement 
also takes place. : 

The nature of free silica particles is such that they 
produce an irritation of the connective tissue ele- 
ments of the lungs resulting in the formation of 
fibrous tissue. This effect follows because of the 
irritant properties of free silica particles and is ac- 
complished through both physical and chemical 
changes before and during the production of fibrous 
tissue. 

Eventually fibrous tissue develops in small, well- 
defined and limited nodules, as they are called, 
throughout the entire lung tissue. Since these nod- 
ules are more dense than the lung tissue itself, they 
show in the X-ray picture, giving an appearance 
which is called “nodulation.” 

It must be remarked that not all persons are alike 
in the rapidity with which they develop silicosis 
under similar conditions of exposure. 

However, there is no immunity, natural or ac- 
quired, by which any individual may feel that he is 
entirely safe from the contracting of silicosis, if ex- 
posed to conditions which ordinarily produce this 
disease. 

Neither is there any known way by which a per- 
son may be free of silicosis after he has developed 


e 
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it. One of the important points about silicosis is 
its progressiveness; after a victim has reached the 
third stage, and, in some instances, the second stage, 
the disease goes on to a fatal termination, even if 
the employee has been removed from further ex- 
posure. This is what is called a “progressive” type 
of lung pathology. 


How Silicosis Is Contracted 


It is well to repeat here that silicosis is caused 
by the breathing of harmful amounts of free silica, 
which eventually produce a fibrous change in the 
lungs, replacing the normal lung structures. 

These are four important points in the production 
of silicosis: 


1. Number of particles per cubic foot of air. 
2. Particle size of dust. 

3. Mineral composition of the dust. 

4. Length of exposure. 


Previous comment has been made on particle size, 
stating that it is only particles of less than ten mi- 
cromillimeters in diameter that can cause trouble, 
because only these can get into the lungs. 

The number of particles of dust per cubic foot 
of air (sometimes called the concentration of the 
dust) and the mineralogical composition of inhaled 
dust should be considered together in rating a pos- 
sible hazard due to the production of dust in vari- 
ous industrial processes. It has been found, for in- 
stance, that where concentration of the dust is 
greater than twenty million particles per cubic foot 
of air and the mineralogical composition shows a 
quartz content of 35 per cent or over, silicosis may 
be contracted. It is obvious that there will be many 
situations in industry where the concentrations will 
be quite variable and also where the quartz content 
will be different; in such instances, it is only through 
a great deal of judgment and experience that one can 
assign a health hazard rating to the specific condi- 
tions as found. 

Our ideas concerning the length of exposure in 
the development of silicosis have undergone a 
change within recent years. It was formerly 
thought that ten years was about the average ex- 
posure in casés of silicosis which had developed. It 
is now known that a number of cases of silicosis 
have developed in much less than 10 years’ time. 
For instance, in some of the Canadian silicosis laws, 
before a man can get compensation, it is required 
that he show a minimum of three years’ exposure 
in stone-cutting occupations and a minimum of five 
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years’ exposure in other occupations. From these 
regulations, it would seem that the average time 
necessary for the development of cases of silicosis 
is less than ten years. There are unusual instances 
on record where employees have developed silicosis 
within varying periods of two to three years, but 
these occurred under certain unusual conditions, 
where the nature of the material handled was of 
such a concentration, fineness of particle size, and 
quartz content as to be different from the usual dust 
conditions encountered in industrial processes. 

Among the dusts which contain harmful silica, 
capable of producing silicosis, the most common 
sources are silicon dioxide or sand, granite, quartz, 
and the various kinds of sandstone. These substances 
contain free silica in various amounts. 

On the other hand, the so-called combined silicates 
such as clay, talc, and feldspar have so far not been 
proved capable of causing fibrosis in the lungs. One 
combined silicate, namely, asbestos, was previously 
mentioned as causing fibrosis, as serious and exten- 
sive, but not as frequent however, as free silica. 

Ordinarily, coal and lime dusts are classified as non- 
silica-containing dusts. In certain veins, however, 
anthracite coal contains an appreciable amount of 
free silica which may produce fibrosis; bituminous 
or soft coal contains only a very small amount of 
free silica, generally considered to be non-injurious. 

It is likewise important that some statement be 
made concerning the relative danger of various in- 
dustrial processes and occupations. Without going 
into detail on this subject, it is important to keep in 
mind that in any occupation or process where fine 
particles of dust are produced when using sand, 
granite, quartz, and different varieties of sandstone, 
a potential silicosis hazard exists. The point to be 
stressed is that these dust particles must be fine 
enough to get into the lungs; therefore, in occupa- 
tions and processes involving the impingement of 
sand against hard surfaces or the pulverization of 
the materials mentioned above, it is reasonable to 
believe that a definite silicosis hazard may be present. 


How Silicosis Is Detected 


The British, South African, Australian, Canadian, 
and more recently the American experiences have 
all yielded scientific information relative to the diag- 
nosis of silicosis. Diagnostic standards are now 


available and agreed to by the different authorities 
in this country. 


In the diagnosis of silicosis, it is an obvious point 
that the occupational history must show exposure 
to the inhalation of free silica dust of sufficient con- 
centration and for a sufficient period of time to be 
considered the reasonable cause of clinical findings. 
Both previous and immediate occupational histories 
should be included in the review. 

Three stages of silicosis are recognized. The 
symptoms of early silicosis are few and they are 
often indefinite. There may be no other symptoms 
than those of a common cold. The most usual symp- 
toms are slight shortness of breath on exertion, un- 
productive cough, and recurrent colds. There may 
be less ability to expand the chest than usual and 
the elasticity of the chest may be slightly impaired. 
The usual and normal breath sounds may be some- 
what harsh, roughened and shortened. 

The second stage is usually manifested by a defi- 
nite shortness of breath on exertion and frequently 
there are pains in the chest. Dry morning cough, 
sometimes with vomiting, and more frequent re- 
currence of colds may be noted. The patient may 
not lose flesh and may appear robust, but the short- 
ness of breath may interfere with his working effi- 
ciency. The chest expansion is noticeably decreased, 
and chest movements apparently are smaller. The 
breath sounds are similar to those in the first stage, 
but the change is more definite. 

In the advanced or third stage, the symptoms are 
still more severe with a marked shortness of breath 
which may be distressing; there is more coughing 
and some expectoration. The patient is unable to 
work, loses flesh, the chest expansion is greatly de- 
creased, sometimes with forced inspiration and the 
pulse rate is frequently increased. Pain in the chest 
is more frequent, usually dull, but may be severe. 
Unless accompanied by infection of lung tissue, the 
patient usually is erect and well-nourished. Expan- 
sion is more limited than in the other stages. There 
are local areas of dullness, evident on chest exami- 
nation, and the inspiratory breath sounds are short- 
ened, roughened, or more harsh. 

In general, the symptoms increase in severity as 
the disease progresses, but there is no sharp dividing 
line between any of the stages. Furthermore, the 
symptoms and physical findings cannot be construed 
as being diagnostic of silicosis, to the exclusion of 
other respiratory affections. The capacity for work 
decreases definitely at each stage, in direct propor- 
tion to the increase of severity of the symptoms. 

The X-ray findings are very important, since it has 
been agreed by the majority of authorities that with- 
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out X-ray findings a positive diagnosis of early sili- 
cosis is quite difficult, if not impossible. 

According to the South African experience, the 
only X-ray findings which are considered to be 
characteristic of the presence of silicosis are known 
as “nodulation” of the lung fields, produced by the 
well-defined rounded shadows which are cast by in- 
dividual nodules, previously described. 

It is believed that the earliest characteristic radio- 
graphic changes can be said to be a generalized lin- 
ear fibrosis throughout both lungs fields with a 
partial but definite and small characteristic nodu- 
lation. This is true in cases of so-called “uncom- 
plicated” silicosis in which no infection is present. 

In the second and third stages there is a greater 
increase in the size of the mottling and a more ex- 
tensive distribution, the expression “medium nodu- 
lation” being used to describe the characteristic 
appearance of the second stage and the “coarse nodu- 
lation” denoting the third stage. 


Compensation Experience and Laws 


The British with their experience in South Africa, 
Australia, and Canada have accumulated a large 
amount of valuable data in regard to compensation 
laws, and the cost of preventing silicosis and pension- 
ing men who have contracted the disease. Millions of 
pounds have been spent each year. However, for 
the purpose of brevity, only the Canadian laws and 
experience will be considered here, for they are the 
most recent and the most likely to be of help to 
organizations in this country. 

Three provinces of Canada, namely, Ontario, Sas- 
katchewan and Quebec, have passed silicosis laws 
which provide for the protection of workmen in 
industries where hazards commonly exist. 

The Ontario law may be taken as an example. To 
carry out the various procedures necessary, a silicosis 
commission composed of three expert physicians has 
been appointed; it is the duty of this commission to 
make employment examinations on all persons enter- 
ing industries where there is a silicosis hazard, to 
make periodic examinations on all persons so em- 
ployed, and to rate persons who have contracted 
silicosis. 

The Ontario law provides that there must be a 
minimum of three to five years’ exposure, three years 
in the stone-cutting trades, and five years in other 
industries, before a claim can be established lead- 
ing to compensation. 


The following provisions are made for the vari- 
ous stages of silicosis: in the first stage, showing 
the earliest detectable physical signs of silicosis 
which have been or are present, a lump sum of 
$500.00 is awarded, whether or not the capacity for 
work is or has been impaired; in the second stage, 
where physical signs are more constant and radio- 
graphic changes are also more characteristic, there 
is ordinarily some impairment which is usually not 
serious and permanent—for this stage a lump sum of 
$1,000.00 is awarded; in the third or final stage of sili- 
cosis, where the findings are rarely questionable, the 
impairment is considered serigus and permanent and 
the employee is awarded two-thirds of his wages for 
the rest of his life. 

It is obvious that when such definite provisions 
are made, settlements may be accomplished with 
less difficulty and on a more equitable basis. 

In the United States, two types of compensation 
laws for occupational diseases exist in the various 
states: (1) complete coverage which includes com- 
pensation for all occupational diseases proved as 
such—these states are California, Connecticut, 
Massachusetts, North Dakota, Wisconsin, District of 
Columbia, and also Hawaii; (2) states in which there 
is specific coverage for occupational diseases as men- 
tioned in the laws—so far as we know there are no 
states in the United States which mention silicosis 
specifically in the occupational disease list, which 
is to be found in the various state codes where spe- 
cific mention is made. The majority of states, there- 
fore, have made no provision for the coverage of 
silicosis. 

In cases of third stage silicosis, and probably in 
some cases in the second stage, the claimant’s posi- 
tion is this: in these well-established cases, which 
have been definitely proved to exist, we are not 
dealing with a permanent partial disability nor a 
temporary total disability, but we have for our con- 
sideration a permanent and total disability. The 
reason for this is that silicosis in the third stage and 
also in certain cases in the second stage, when once 
definitely established, continues to a fatal termina- 
tion, even if the workman is removed from further 
exposure. The situation is also more exacting be- 
cause there are no known means of successfully 
treating silicosis and curing it. Among medical men, 
silicosis is known as a “progressive” type of lung 
disease. There is some evidence, however, in the 
Canadian experience and compensation laws, that 
first stage silicosis and possibly some cases in the sec- 
ond stage may achieve normal expectancy of life 
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if removed from further exposure. Each case, how- 
ever, must be decided upon its own merits with 
reference to this point. It should be emphasized 
and repeated that every claim rests solely on the 
proof that the man has or does not have silicosis. 

From the manufacturers’ point of view, the best 
possible thing that can happen to him is to be in 
a state where there is compensation for silicosis and 
to provide adequate manufacturing equipment and 
protective equipment for his employees; experience 
has proved that where this is done, the manufac- 
turer pays less and in some cases very little for cases 
of silicosis. The next best thing that can happen to 
a manufacturer is to be in a state where compensa- 
tion is provided for silicosis, although he has not 
been in a position, or thinks he has not been in a 
position, to provide proper manufacturing equip- 
ment and proper protective equipment for his em- 
ployees—for should they develop silicosis, he at 
least has a fee schedule to conform to and the de- 
cision depends upon a special commission. The worst 
possible thing that can happen to the industrial de- 
fendant is to be in a state where there is no compen- 
sation provided for silicosis and also not to provide 
adequate manufacturing equipment and proper pro- 
tective equipment for his employees, the reasons for 
this being obvious. 


How Industry Can Protect Itself 
and Its Employees 


There are four general ways in which industry 
can protect itself and its employees against the haz- 
ards of silicosis before the new employee has been 
exposed. These procedures are as follows: 


1. (a) A careful occupational history, in which 
definite detailed data are obtained regard- 
ing previous occupations, length of exposure 
to silicosis hazards, and especially whether 
the new employee is an experienced sand- 
blaster or following some other occupation 
in which there has been known silicosis 
hazard. 

(b) A careful physical examination, in which is 
emphasized the possibility of finding evi- 
dence of previous exposure to free silica. 

(c) A competent X-ray examination of the chest. 
This includes a chest film, together with a 
reading of the X-ray findings. 

(d) A dust study of plant conditions, including 
a hygienic survey of the physical layout of 
the plant, an occupational analysis of em- 
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ployees, and data concerning the concentra- 
tion, particle size, mineralogical content, and: 
exposure of employees in terms of years. 


By these procedures, sufficient information should 
be obtained so that the employer is reasonably sure 
that the new workman comes to him without having 
been previously exposed to enough free silica to have 
caused the beginning of silicotic processes in his 
lungs; he is also assured that the working environ- 
ment of the employee is of such a nature that it is 
reasonably safe from a dust hazard. 

It must be obvious that when an employee has 
had from three to five years’ exposure to a definite 
Silicosis hazard he is an occupational risk, regard- 
less of the physical or X-ray findings, and for his 
ewn protection he should follow another occupa- 
tion; that when the physical findings and the X-ray 
interpretation are positive, indicating the presence of 
silicosis, a similar occupational risk is encountered, 
regardless of the occupational history, which may 
have been difficult to obtain, or to which evasive 
answers might have been given; that where both the 
occupational history and the physical findings are 
somewhat obscure and indefinite, it may be possible 
to reach a definite decision by means of X-ray evi- 
dence alone. Most authorities are now agreed that 
the diagnosis of early silicosis is extremely difficult 
without X-ray evidence, and many times impossible 
without such evidence. 

The diagnosis of silicosis is now on a very good 
scientific basis, standards having been agreed upon 
by several different groups. These standards are 
based mainly on the experience of the British in 
South Africa, Australia, and Canada. 


2. Protection of exposed employees. This pro- 
cedure can be accomplished by the purchasing 
of up-to-date manufacturing equipment, used 
in sandblasting or other processes, and also by 
the provision of personal respiratory protection 
for each individual employee exposed to silicosis 
hazards. It is acknowledged that both of these 
types of apparatus can now be purchased in the 
market and that they will accomplish the desired 
result of protecting the worker. It is fruitless to 
provide the proper type of manufacturing equip- 
ment and an adequate type of protective equip- 
ment if the previous procedures regarding occu- 
pational history, employment physical examina- 
tion and X-ray evidence have not also been pre- 
viously carried out; for employees may get 
through who have previously had damaging 
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occupational exposure or those actually having 
silicosis may be employed. 


3. Periodic examinations. This includes a careful 
physical examination, looking especially for 
symptoms and signs of silicosis, and should be 
accompanied by a chest X-ray. Some companies 
having definite silicosis hazards are carrying out 
these procedures every six months, some every 
three months, while in others where the hazard 
is not so well defined, the interval is one year. 
Again it must be obvious that it will be time and 
money wasted to give these periodic examina- 
tions unless the procedures in paragraph 1, 
which include the pre-employment examination, 
occupational history and chest X-ray, have been 
properly carried out at the time of employment. 


4. Initial and periodic dust studies. As previously 
described, dust studies are useful not only as a 
protective measure, but also can be used period- 
ically for purposes of diagnosis or checking up 
plant conditions. Such studies should always be 
made whenever processes are changed or when- 
ever the physical layout of the plant goes 
through any type of revision. It will be obvious 
that the use of dust surveys can be applied for 
methods of diagnosis and prevention. 


‘If all of these procedures are properly carried 
through, in the light of our present knowledge, in- 
dustry should not have any serious difficulty with 
future cases of silicosis. 

Diagnostic data are now available for the indus- 
trial physician who would prepare himself prop- 
erly, and there are enough men in the country con- 
sidered as authorities, so that the proper kind of ad- 
vice can be obtained. 

There are two other important points which will 
be of definite aid to industrialists in protecting 
themselves and their employees. These are the 
proper maintenance of manufacturing and protec- 
tive equipment and the education of the worker, 
giving him information as to the dangerous type of 
work he is performing and securing his cooperation 
in protective procedures. 

The maintenance of equipment can best be accom- 
plished by the inspection of it at periodic intervals 
by persons who are particularly delegated with this 
responsibility. In a number of experiences this has 
been successfully carried out through the coopera- 
tion and recommendations of safety equipment man- 
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ufacturers, who are usually glad to render any assis- 
tance they can in the proper maintenance of protec- 
tive devices. 

It is obvious that unless industry has the cooper- 
ation of the worker in the proper maintenance of 
equipment and in the understanding of the hazards 
involved in his work no real progress can be made 
in avoiding silicosis. Management should, therefore, 
take the workmen into its confidence, dispensing 
simple but scientifically-grounded information relat- 
ing to the involved hazards. It should also be a part 
of the plant health supervision program to provide 
the necessary machinery of supervision to the end 
that these measures are properly and continuously 
carried through. 


Essentials for the Preparation of 
Defense of Claims 


Here the situation is a bit different, because claims 
have been filed charging that the employee or em- 
ployees have developed silicosis while working for 
the defendant. However, similar procedures are 
used here, as in protection, especially the diagnostic 
procedures. The following points are important: 


. Proof of adequate exposure. ; 

. Previous and immediate occupational history. 

. Physical and X-ray findings. 

. Review, analysis, and coordination of the find- 
ings and opinions of specialists. 


PrP wd 


Proof of exposure is very important, for there are 
different kinds of dusts which are not capable of 
producing silicosis. (It should be repeated that sili- 
cosis is a specific type of pneumoconiosis which is 
contracted only by breathing very small particles of 
free silica in certain concentrations, over a sufficient 
period of time to cause characteristic changes in the 
lungs.) Neither are all dusty occupations and proc- 
esses capable of producing silicosis. The important 
thing to keep in mind is that the most dangerous 
processes are those involving the impingement of 
sand, granite, quartz, or the various types of sand- 
stone against a hard surface, producing very small 
and microscopic particles of free silica which are 
capable of being breathed into the lungs. Likewise 
any process involving the pulverization of these 
silica-containing substances is also a dangerous haz- 
ard. It is important to know, therefore, the kind of 
material used (especially the amount of free silica 
contained in it), the process and occupation, the 
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length of exposure, and, if it can be obtained, the 
average size of the particles and the number of them 
per cubic foot of air breathed by the exposed work- 
man. 

Of particular importance to the employer in pro- 
tecting himself against claims is a detailed occupa- 
tional history of previous occupations before being 
employed by the company against which the claim 
is being made. There are a number of instances on 
record where workers have developed definite sili- 
cosis from ten to fifteen years after exposure, al- 
though the average runs from three to ten years. 
Although as previously mentioned, exceptional cases 
have been shown to have developed in less than three 
years, particularly in very fine pulverizing work, this 
situation is unusual and rare and occurs only under 
exceptional conditions of exposure. 

Of importance also are the physical examination 
and X-ray examination findings. The settlement of 
whether a man has silicosis or does not have it cer- 
tainly is based more on the physical and X-ray find- 
ings than on any other point. If any given work- 
man does not have silicosis, there is no just claim. 
If the physical and X-ray findings show that he has 
silicosis, he obviously has a claim against the com- 
pany, and the company must prepare its defense. 
Therefore, in the defense of claims, the first and most 
important procedure is to establish whether or not 
the claimant has or has not silicosis. Both physical 
examination and X-ray findings should be done upon 
the claimant subsequent to the filing of the claim, if 
possible. The examination findings and the X-ray 
findings should then be reviewed separately by men 
who are capable of giving scientific judgment. If 
these judgments agree in the case of the physical 
findings and the X-ray findings, there would appear 
to be definite evidence submitted one way or the 
other; if they do not agree, another review should be 
made to find out why there is no agreement. 

Another important procedure in the establishing 
of responsibility for silicosis cases is the use of a sci- 
entifically conducted dust survey by which it is pos- 
sible to determine the nature of the dust exposure; 
because all types and quantities of dust do not pro- 
duce silicosis, great care should be exercised in the 
acquisition of definite knowledge concerning the ex- 
posure, before responsibility is placed. 


Finally, the last essential in the preparation of the 
defense of claims is the selection of a medical referee 
of established reputation and an impartial viewpoint, 
who will review, analyze, and coordinate the findings 
and opinions of specialists whose previous opinions 
and judgments have been obtained; this referee 
should also act in the capacity of adviser in each 
case, working directly with the attorneys and claims 
agents who are representing the company defendant. 
The referee should not only know industrial condi- 
tions, which will or will not produce the disease, the 
medical aspects of silicosis itself, but also be con- 
versant with the laws, and the general silicosis situa- 
tion over the country as a whole. 


Conclusions 


A brief discussion has been given covering infor- 
mation on what silicosis is; how it is contracted; 
how it is detected; compensation experiences and 
laws; how industry can protect itself and its employ- 
ees from future cases of silicosis; and an outline for 
the preparation of the defense of claims. 

It is not claimed that this brief statement is ex- 
haustive or comprehensive enough to cover all cases 
or all series of cases of silicosis. References to liter- 
ature and other details may be secured on request. 


C. S. Huntington Elected Chairman 


of Manufacturers’ Division 


—— untimely death of Gordon Buchanan, shortly 

following his election at the St. Louis Conven- 
tion as Chairman of the Manufacturers’ Division, 
created a vacancy in this office, which, according to 
the Constitution and By-Laws of the Division must 
be filled by the vice-chairmen electing one of their 
own number. Accordingly, Vice-Chairman C. S. 
Huntington, Link-Belt Co., Chicago, Illinois, was 
unanimously elected as Chairman to fill the late Mr. 
Buchanan’s unexpired term. 

Mr. Huntington has long been active in the affairs 
of the Manufacturers’ Division and is well and favor- 
ably known among the active membership. By both 
long experience and temperament he is admirably 
suited to undertake his new duties and his many 
friends among active and associate members will 
heartily concur in the wisdom of his selection. 
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Construction Industry and Recovery 


Economics 
By W. A. KLINGER 


President, Associated General Contractors 
of America 


N RECENT years economists and politicians, for 

purposes of comparison, have fixed upon the year 
1926 as a normal one and as the statistical base for 
the drive toward economic recovery. In that normal 
year construction presented a far different picture 
than it does in these times. 

Construction volume for the year 1926 was 
$9,500,000,000. 

Construction volume for the year 1935 was 
$3,200,000,000. 

As we look back upon it now, the industry was then 
completely immersed in work. Construction was as 
abundant as the times merited. In volume, it was 
second only to agriculture, and it and its allied 
industries offered employment to one out of every 
six male employables in the Nation. Even then the 
industry had problems which it took very seriously. 
The problems were, however, of an entirely different 
character. They were problems within the industry. 
If I call them to mind you will remember how seri- 
ously we discussed them. 


1. The creation of a credit structure for the indus- 

try. 

2. A recognition of the general and sub-contractor 
as a processor entitled to a better purchase price 
than the consumer. 

. Uniform lien laws. 

. Open or closed-shop labor. 

. The foreign contractor. 

. The irresponsible contractor. 

. The evils of bid peddling. 


1D oP & 


In those days, we had serious discussions, interest- 
ing meetings, and crowded conventions. In 1926, the 
A. G. C., after five years of earnest work, produced a 
Code of Ethical Practice for the industry. I venture 
to say that in the past three years there haven’t been 
ten contractors in the United States that have taken 
the time to read that Code, so troubled have they 
been with other problems. 





1 Reprinted from April, 1936, issue of “The Constructor’. 


@ The construction industry and related groups 
may well view with real concern present poli- 
cies of the Federal Government as they pertain to 
the expenditure of relief funds in the construc- 
tion field. Mr. Klinger, in the following article, 
gives a comprehensive analysis of the existing 
situation, pointing out the disastrous conse- 
quences which would seem to result from a 
continuance of such policies and suggesting a 
program to effect a real recovery in the con- 
struction industry. Comments of crushed 
stone producers on this vitally important sub- 
ject would be welcomed by the Editor. 


In those days, the industry was a good place in 
which to make a living; a place where courage, deter- 
mination and diligence were bound to produce suc- 
cess, because a man working in the industry had with- 
in himself the making of his own career. His rela- 
tions to the industry were determined within himself. 
His market was a wide one, his customer was of his 
own choosing, his worries were confined to his own 
working forces, and to his competitors. Although 
the final rewards were not what they should have 
been, that was a problem recognized as inherent in 
the industry. There was always that satisfaction 
that comes with a job well done in a he-man’s busi- 
ness. There is no other business or vocation that in 
its very nature produces so much self-satisfaction as 
that which emanates from a construction job com- 
pleted on schedule. Even to this day, I never ap- 
proach one of my jobs without an anticipatory thrill; 
without the satisfaction of seeing something tangible 
and useful emerge from the labor my organization 
has performed in the gathering of materials from 
every corner of the country, and the marshalling and 
co-ordinating of a working force to produce some- 
thing that has never been done before at a price that 
is predetermined, and in spite of all the obstacles 
which God and sometimes man can put in the path. 

Such was the construction industry in the period 
which ended with 1929. In a period of four years 
from 1926 to 1929, there was an average of $9,250,- 
000,000 per year expended on construction, with 
1928 as the peak year—producing $10,500,000,000. In 
the past four years, we have had an annual volume 
of less than $3,000,000,000, an average of less than 
one-third of the former normal volume. In spite of 
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the seemingly tremendous efforts of the administra- 
tion, construction volume from 1932, when it was 
$2,800,000,000, has seen but little change, and the 
consensus of available figures for 1935 places the vol- 
ume at $3,200,000,000. There is, however, this strik- 
ing difference. In 1926, which is generally consid- 
ered the key year, the Public Works of the Nation 
amounted to 20 per cent of the construction pro- 
gram. By Public Works, I mean all construction 
performed with tax money by the combined Govern- 
mental agencies, from the Federal Government 
through to the smallest local unit. For 1926, the 
Public Works construction totalled roughly $1,880,- 
000,000. The private construction work totalled 
$7,500,000,000, divided roughly as one-half residen- 
tial, and one-half commercial and industrial. In 
1934, the figures were reversed. The construction 
total was only $3,000,000,000, of which 80 per cent 
was either partially or wholly financed by the United 
States Government, and 20 per cent was private con- 
struction. The public construction program of 1935 
was somewhat less than that of 1934, largely because 
of the big engineering construction undertaken in 
1934. Taking the nation as a whole, privately 
financed work in 1935 increased over that in 1934, 
there having been about a 50 per cent increase in 
commercial and industrial construction, and about 
an 80 per cent increase in residential units. How- 
ever, since commercial construction was 20 per cent 
of normal, a 50 per cent increase brought that to only 
30 per cent of normal. Similarly, residential con- 
struction had dwindled down to 10 per cent of nor- 
mal, so that an 80 per cent increase brought it to 18 
per cent of its usual volume. 

These figures show that as we open the year 1936, 
we find that the United States Government, through 
wholly or partially financed work, has become the 
purchaser of 75 per cent of all of the construction 
being sold in the Nation. It is the effect of that al- 


most complete reversal in the cycle which I want to 


discuss with you tonight. 


_ Public Works Theory 


Beginning some three or four years before the 
crash, the A. G. C. first advanced the theory that 
construction was the balance wheel of industry, and 
that in times of business depression, governmental 
agencies should balance industry by increasing Pub- 
lic Works construction. The principle was sound. 
When an effort toward reconstruction of the Nation’s 
business structure was undertaken in 1933, this idea 


was seized upon, not as a principle based on sound 
economics, but as a theory, and as a theory it has 
been experimented with ever since. It has been 
given the euphonious title “Priming the Pump,” the 
theory having been that once the pump is primed, 
business will carry on. The basic principle of prim- 
ing the pump is to put the water into the pump. 
This can’t be done by taking a bucket of water and 
spilling it over the pump, letting the great bulk of 
the water waste itself in holes in the ground, as was 
done with the great Public Works appropriation of 
1933. Neither can it be done by taking a bigger 
bucket of water and repeating the process of wastage 
on a bigger pump as was done by the appropriation 
of 1935. A pump cannot be primed by men that know 
nothing about the pump that is to be primed. It 
cannot be primed by a Social Welfare worker, a 
Professor of Economics, or a politically minded 
Lawyer. It must be done by somebody who knows 
something about the industry to be used as the 
primer. In other words, the effort should have been 
made by construction men. Somewhere in the ad- 
ministration set up, in a position of responsibility, 
there should have been somebody who knew some- 
thing about spending money on construction, and 
getting value in return. To use the construction in- 
dustry as the balance wheel, should in common sense 
have caused the enlistment of construction men 
rather than Social Welfare workers or Professors of 
Economics. That would have meant that construc- 
tion work in this effort toward recovery would have 
been directed along well tried proven channels by 
men who knew what they were about, and whose en- 
tire training had been to convert the dollar into a 
maximum of useful construction, through the regu- 
lar channels of industry. That would have meant 
that the construction industry could not be used for 
the experimental ground of the New Deal. Because 
the Government is making its recovery expenditures 
almost entirely construction, and because of the 
adaptability of our industry, all of the tampering 
with the fundamentals of economics, and all of the 
attempts to socialize industry, are being tried out 
in our field. 

In the year 1933, we witnessed the first effort of 
the administration to prime the pump. For that 
purpose, Congress was asked to appropriate the un- 
heard sum of $3,300,000,000, and, fully sold on the 
theory that this would prime the pump, Congress 
appropriated the money. The country looked for- 
ward to this expenditure of money as a great effort 
toward recovery, and the Nation as a whole, includ- 
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ing the construction industry, was eager for the ex- 
periment. Our market for private work was practi- 
cally non-existent. This construction program fi- 
nanced with Federal money was the hope of the in- 
dustry, and the one thing that held the industry 
together. 

You will remember the turmoil of the times—the 
repeated promises made and withdrawn as to putting 
this program into effect, the appointment of Mr. 
Harold Ickes as Public Works Administrator; and the 
tremendous wage scale of $1.20 per hour he forced 
on construction throughout the Nation. That one 
order, emanating from so high a source, endorsing 
high wages in the big cities, and in many instances 
doubling prevailing wages in the smaller cities, swept 
all private construction out of the picture for the 
year 1933 and 1934. By so doing, it wrought a devas- 
tating blow to both labor and business. Investment 
in bricks and mortar, steel and concrete, could bring 
no return on that wage scale. There followed the 
almost entire cessation of private work and finally 
the Ickes program of PWA, so slow in coming into 
effect, and so encumbered with red tape, that instead 
of producing a mouthful for the construction indus- 
try, it produced only a bitter taste. Because of the 
exceeding slowness, caution, and the ignorance as to 
construction methods and procedure, the program 
broke down as far as any substantial lift to economic 
recovery was concerned. It broke down so far that 
the administration listened to the siren song of the 
Social Welfare worker, and took $834,000,000 out of 
what should have been Public Works Construction 
and devoted it to raking leaves under the famous 
CWA. 


Priming the Pump 


Following that program, the construction industry 
continued its struggle for existence through a period 
when private construction had shrunk to 15 per cent 
of its normal value. 
agreed that what was needed for economic recovery 
in the Nation was a revival of the durable goods in- 
dustries, and this phase caught the public attention. 
In as much as construction is admittedly 75 per cent 
of the durable goods industry, it was merely another 
way of saying that construction had to be revived 
before the Nation could once more resume an even 
keel economically. Then followed the joint resolu- 
tion of 1935, appropriating $4,880,000,000 as a bigger 
bucket full with which to prime the pump. Briefly, 
let us see what has become of this money. Before 


In the meantime, economists’ 
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the President’s signature was dry on the Act, Harry 
Hopkins had secured $580,000,000 for another leaf 
raking. In the accounting for the money as made by 
the U. S. Treasury on December 31, 1935 this 
$580,000,000 is not mentioned, the accounting being 
for $4,300,000,000. Of this sum certain commendable 
allocations were made to be expended through the 
existing Governmental Public Works Agencies, 
which were accustomed to expending money, and 
which were accustomed to getting full measure of 
return for such money, because these agencies ex- 
pended that money through the regularly organized 
business channels set up for that purpose. That is 
true of the $500,000,000 turned over to the Bureau of 
Public Roads of the Department of Agriculture, all 
of which has been or will be spent by contract sys- 
tem. It was also true of the bulk of the $82,000,000 
turned over to the Reclamation Service, and it was 
true of the 65 per cent of the $130,000,000 turned over 
to the Department of War to be expended with effi- 
ciency under the Engineering Corps. To Mr. Ickes 
and his Public Works Department was given 
$446,000,000. Let us here pause to say that Mr. Ickes 
has learned a lot about construction since his first 
Public Works appropriation; that he is thoroughly 
sold on the contract system of doing work, and that 
he has learned, and all his investigations have re- 
vealed, that the construction industry as a whole 
is to be trusted. Mr. Ickes may be counted on to 
spend this $446,000,000 largely by the contract sys- 
tem. 

$514,000,000 has gone to CCC; the Resettlement 
Administration under Rexford Tugwell was allotted 
$181,000,000; WPA under Hopkins was _ allotted 
$1,162,000,000; Federal Emergency Relief Adminis- 
tration under Hopkins—$935,000,000; not allocated 
$55,000,000, an administrative cost of $200,000,000, 
and other comparatively small items account for 
$4,300,000,000. 

It is interesting to know that up to the last Treas- 
ury figures available December 31st, 1935, the obliga- 
tions from this sum were $2,340,000,000. The pay- 
ments out of the sum were $1,672,000,000. The money 
allotted but not obligated was $1,900,000,000, and the 
money unexpended was $2,627,000,000. 

A further study of these figures will show a total 
of $1,012,000,000 by contract, and $2,921,000,000 by 
day labor. 

Some of the contract work has read into it com- 
pulsory inefficiency, couched under the term of 
“work hour allotments.” 
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The ridiculous fallacy of compulsory wastage of 
work hours on certain projects need not be pointed 
out to construction minded men. To actually be 
compelled to thus waste labor is almost nauseating. 
It is inherently revolting to men whose whole train- 
ing has been to make labor count in effective produc- 
tion. This is the compulsory inefficiency in some of 
the contract work. 


Inefficient Day Labor 


Of the $2,900,000,000 to be expended by day labor, 
all may be said to be highly inefficient, and not 20 
per cent of this day labor will actually be converted 
into tangible wealth. 

The Code Authority for General Contractors, and 
the Executive Committee of the A. G. C., anticipated 
what might happen, and after an appeal to the ad- 
ministration produced no results, went to Congress 
with a Resolution, which had the approval of both 
contractors’ organizations, and the Construction 
League of the United States. Verbatim from the 
Resolution is Section 8 of the Joint Resolution of 
Congress appropriating the $4,880,000,000. This says: 
“Wherever practicable in the carrying out of the pro- 
visions of this Joint Resolution, full advantage shall 
be taken of the facilities of private enterprise.” That 
section meant that that money was to be spent 
through the regular facilities of the construction in- 
dustry by the contract system, and by the use of as 
much materials as are normally involved in a work 
hour of operations. If the intent of Section 8, which 
we thought was mandatory, had been carried out, 
construction as an industry would have survived the 
period of depression without excessive unemploy- 
ment, without the breaking down of its organiza- 
tion, without 88 per cent of its existing units doing 
business at a loss or without profit as actually re- 
ported in Federal Income Tax returns. The depres- 
sion wrought more business fatalities in construc- 
tion than in any other industry. But in the expendi- 
ture of the rmoney, Section 8 of the Act has been 
totally disregarded. I remember distinctly sitting at 
a Code Authority meeting in Washington when word 
came to us that the President himself wanted us to 
study and prepare a form of management contract, a 
form of fixed price contract, and an equitable equip- 
ment and personnel rental schedule that might be 
used by the Government in the prosecution of this 
construction work. Those studies were made, and 
the results passed on to the administration, but were 
never used. Mr. Harry Hopkins and Rexford Tug- 


well’s ideas on how to spend the money in construc- 
tion were preferred over those of the men who knew 
something about construction. Upon one occasion 
I publicly put this question to Harry Hopkins: “In 
the expenditure of this money can you not find a way 
to use the construction organizations of the country, 
not on a profit but on a subsistence basis?” His an- 
swer was a short terse “It could be done, but it 
won't.” How little the construction industry is ac- 
tually getting out of this program, and how much the 
ideas of Tugwell and Hopkins prevail, is shown by 
a recent news release which shows 2,500,000 men on 
day labor projects, and 10 per cent of that number 
on contract work. 

Having analyzed the disposition of the funds, let 
us analyze the methods of disposition. Roughly 
$1,000,000,000 has been allotted to the contract sys- 
tem, of which less than $300,000,000 will be spent on 
building construction. With those allotments made 
through the regular channels through which the Gov- 
ernment has previously been purchasing construc- 
tion, we have no criticism to make. The great Rec- 
lamation Projects and Public Works Program have 
proceeded as expeditiously as could be anticipated. 
The Engineering Corps was set to go, and did go. 
But with the $446,000,000 allotted to PWA, if judged 
by results, the standard has been one of delay. As 
Ed Palmer says, “There have been instructions, re- 
strictions, rules, regulations, revisions, orders, 
counter-orders, following each other in so hopeless a 
jungle that the entire PWA is floundering in a sea 
of paper.” Eleven months after the passage of the 
Act, only $28,000,000 of the $446,000,000, or less than 
6 per cent of the funds made available, have found 
their way into pay envelopes. A ridiculous burst of 
contract awards between November 20th and De- 
cember 15th followed in an effort to make a showing 
by the 3lst of December. But even now, only 
$126,000,000 out of the $446,000,000, or less than 30 
per cent, has been contracted. Nevertheless, the con- 
struction industry as a whole welcomes this allot- 
ment. Even though the contractors and the sub- 
contractors, and to some extent the processors and 
material dealers, will become experts in useless sta- 
tistical work and red tape, the industry will, as a 
whole, absorb the additional expense, and give full 
value in that contract work. 

Let us study the WPA system as differentiated 
from the PWA system. Out of the fertile brain of 
Harry Hopkins came that master mathematical cal- 
culation that $4,880,000,000 divided by 3,500,000 em- 
ployables equalled $1,400.00, and that this $1,400.00 
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had to be the allotment per man year for labor and 
materials. Since men are to work 130 hours per 
month, or 1,560 hours per year, the answer is $.90 per 
hour for labor and material, and that $.90 has be- 
come the “God” of the WPA. To men who knew con- 
struction, these figures looked so ridiculous that it 
was hard to believe that men high in our Govern- 
ment could arrive at such a conclusion. In spite of 
the storm of protest that came from the industry, the 
ideas of the Social Welfare worker, and the Profes- 
sor of Economics have been incorporated into the 
program. The answer has been compulsory ineffi- 
ciency. In referring to the Supreme Court’s deci- 
sion adverse to NRA, the President said that the 
court was putting us back into the horse and buggy 
days. The administration has taken construction 
back to the horse and buggy days, and then taken 
away the horse. 


Results of Program 


The results of this program in operation have been 
as follows: 


1. A complete breakdown in morale of the workers 
in the industry, which will only be revealed when 
we attempt to again function normally. 

2. A year ago, the country accepted without ques- 
tion the assurance of the President that lower rates 
of pay would apply on relief work, that relief work 
would not be made attractive. That statement was 
given wide publicity, Not so wide has been the 
publicity concerning the retraction of that statement. 
After heavy pressure from an organized minority, 
the American Federation of Labor, the original wage 
scale structure was abandoned, and in our larger 
cities, the relief scale has been raised to $90.00 per 
month. 

3. Relief wage scale has been made so attractive 
that relief workers are refusing to take jobs in pri- 
vate industry. 


It is argued that by performing some labor in re- 
turn for the relief payment, a worker will forget that 
he is.on relief. I would not belittle that reasoning, 
but WPA has not so handled the problem. To argue 
that the men on WPA do not know their status is to 
insult the intelligence of the American workman. 
Even a casual observation of a relief job will con- 
vince you that the men know their status exactly. 
They not only know their status, they know they are 
statues. If the purpose of putting men to work is the 
worthy one of restoring morale, that can only be 


a 
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done by putting the men on contract work, without 
compulsory work restriction. Then their self respect 
will be returned to them by competition with their 
fellow men, and the result will be a building up of 
the morale or a severance from the payroll. 

The most serious development of the past year, as 
far as the construction industry is concerned, is the 
establishment of a Bureau devoted to Public Works 
construction by day labor. If you think of WPA as 
an emergency bureau, take these words of Senator 
Clark of Missouri—“The fact is that we have never 
created a Government Department, Commission, or 
Bureau, which would not immediately start in to 
multiply itself by discovering new necessities for 
increased personnel and greater appropriations” and 
again, “The bulwarks of bureaucracy are a powerful 
and active lobby and an enormous engine of propa- 
ganda, supported by the taxpayers’ money.” Doesn’t 
this fit in with some of the recent news releases from 
WPA? 

Those who believe that the encroachment of day 
labor on construction is the general contractor’s 
problem, should bear in mind that the general con- 
tractors are the shock troops in the battle, the sub- 
contractor and the material men come next. A so- 
cialized industry with every worker looking to the 
Government for subsistence, means socialization 
from A to Izzard. There are no general contractors, 
no sub-contractors, no processors, no material deal- 
ers in Russia. 


Industry’s Problem 


What to do about all of this is the general problem 
of our industry. Asa first step, the industry must rid 
itself of the stigma of what is going on under the 
name of construction. The public believes that we 
are up to our necks in work, rolling in wealth, with 
our feet in the public trough. We must deny respon- 
sibility for, or association with, that part of the 
Public Works Program not being put through the 
regularly organized channels by the contract sys- 
tem, and we must deny this responsibility in no un- 
certain terms. If we do not do so now, the industry 
will bear the burden of that public stigma for years 
to come, and will suffer correspondingly. 

As a second step, we must, if there is to be a fur- 
ther appropriation for Public Works by the new 
Congress as there undoubtedly will be, perform the 
patriotic duty of rationalizing that program in order 
to make it a successful one. Success in such a pro- 
gram means: 
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(A) The waste of not one single man-hour of em- 
ployment on pick and shovel boondoggling, when 
there is so much useful work to be done. 

(B) The greatest degree of employment in all cap- 
ital goods industries dependent on construction, and 
not only in the pick and shovel industry. 

(C) A maximum return in useful Public Works 
to the citizens of the Nation for their money. 

(D) The establishment of a Department with a 
Cabinet Post devoted to Public Works by contract, 
rather than a Bureau devoted to public waste by day 
labor. 

(E) 
money. 

The way to achieve this program is to make a 
united demand on Congress. Surely Congress must 
be aware of what has been going on, and must be in 
a mood to listen to the reasoning of construction men 
about construction. 


Construction men spending construction 


Optimistic Prospects 

I do not wish to conclude this more or less pessi- 
mistic study of construction under the new deal with- 
out putting into it some optimism. All of us realize 
that there has been a tremendous back-lash in con- 
struction. It has been estimated that commercial 
and industrial construction is $26,000,000,000 in ar- 
rears in its logical expansion program. In addition 
to depreciation, obsolescence has been an increasing 
factor in creating that demand. President Roose- 
velt’s Committee for Economic Recovery has advised 
that it would take ten years of 750,000 residential 
units per year to bring the nation to a point where 
its housing is properly taken care of. In Public 
Works, Mr. Chevalier calls attention to the fact that 
the emphasis should not be on safe driving on exist- 
ing highways, but the reconstruction of highways 
and grade crossings to make driving safe. Mr. 
Greensfelder calls attention to the fact that Ameri- 
can cities as a whole need an entire rebuilding to 
accommodate themselves to modern demands for 
proper merchandising, for proper traffic and for 
proper residential facilities. There is more to be 
done in construction work than has been done in all 
history. For four years the industry has been lying 
back, waiting for the Government to do something. 
It has been amply demonstrated that the Govern- 
ment is not capable of doing anything to restore con- 
struction to anything more than 30:per cent of 
normal. 

Take home building as an example. For three 
years every prospective home builder has waited for 
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the Government to hand him something on a silver 
platter with which to build himself a home. 

After three years of effort the Government’s 
greatly heralded Home Building Program has been 
an almost complete failure. Of all the Housing Re- 
habilitation and new residential construction in 1935, 
the Government financed only 8 per cent and it has 
probably expended much more on its five Housing 
setups in Washington than it has actually put into 
housing. Now, the administration realizes its error, 
and has within the last few weeks endorsed the pro- 
posed Wagner bill, which would do away with the 
setups known as FHA, HOLC, the Housing Division 
of PWA, and that in the Commerce Department, and 
all other setups, and substitute therefor the Wagner 
idea. Paraphrasing the familiar radio voice, “you 
and I both know” that it will be a year or two after 
the passage of the Wagner bill before any of its effect 
will be felt. 

It is up to the industry itself to adopt and carry 
out a program that will produce construction. Such 
a program would have to consist of the following: 

(1) We in the industry must unsell ourselves on 
the theory that the Government can help us. 

(2) We must go ahead on the premise that we 
must create our own demand in construction, and 
use such work as is produced by the Government 
only to supplement private work. If we unitedly 
can convince the public of the fallacy of Government 
expenditure on so-called construction, and stop the 
terrific waste of money, thereby creating a move 
toward the balancing of the National budget, and the 
stability of the dollar, and dispelling the fear of in- 
fiation, we could bring vast stores of private money 
out of the cyclone cellar into the investment field. 


Invest in Construction 


We must cease waiting for the Government, dis- 
courage the public from looking to the Government, 
and sell construction on its merits. Cheap money is 
available as soon as it ceases being scared money. 
May I point out that there are inherently only two 
forms of investment for money—Government secu- 
rities and capital goods securities. The Government 
is getting its money so cheaply becatise of a super- 
abundance of money. That money will seek capital 
goods investment as soon as it shakes itself loose of 
its present fears. Its present fears are based on the 


Government expenditure program, and the ration- 
alizing of that expenditure program is the patriotic 
duty of the construction industry. 





May-June, 1936 


THE CRUSHED STONE JOURNAL 23 





Association Interest Stimulated by 
Series of Group Meetings 


ETURNING from an extensive trip to the South- 
west and intermediate points, Engineering 
Director A. T. Goldbeck and Administrative Director 
J: R. Boyd were highly gratified at the enthusiastic 
interest in Association activities displayed at each of 
a number of meetings of local producers held during 
the trip. Meetings were held in Columbia, S. C., on 
April 20, Kansas City, Mo., on April 27, St. Louis, Mo., 
on April 28, Nashville, Tenn., on April 29, Louisville, 
Ky., on April 30, Columbus, Ohio, on May 1 and Pitts- 
burgh, Pa., on May 5. In addition to these meetings 
a three-day visit was made to Texas, where Mr. Gold- 
beck addressed the Twelfth Annual Highway Short 
Course held at College Station, Texas, the home of 
the Texas Agricultural and Mechanical College. 


The primary purpose of the trip was to afford the 
executive officers of the Association an opportunity 
to discuss intimately with crushed stone producers 
the important work which the Association is con- 
ducting in their behalf, both engineering and admin- 
istrative. In practically every instance the meetings 
were well attended. From the nature of the discus- 
sion which invariably followed the talks of Messrs. 
Goldbeck and Boyd, the vital interest which mem- 
ckers of the industry have in the National Crushed 
Stone Association was clearly evident. It was most 
gratifying to learn first-hand of the strong conviction 
held by producers that under no circumstances 
should the valuable work of the Association, particu- 
larly in the field of research and promotion, be at all 
curtailed, and assurances of continued support were 
received on every hand. 


An important feature of the trip was the oppor- 
tunity afforded Mr. Goldbeck to contact the highway 
officials of a number of states, including North and 
South Carolina, Texas, Tennessee and Ohio. Prob- 
lems of mutual interest were discussed at these con- 
ferences and members of the crushed stone industry 
may well take pride in the prestige which the work 
conducted in our research laboratory enjoys among 
highway officials. 

The advantage of frequently contacting local pro- 
ducers has long been realized and the trip just con- 
cluded convincingly demonstrates the wisdom of 
such a policy. Additional trips to other important 
producing centers are contemplated and it is antici- 
pated that before the end of the year practically all 
territories will have been contacted at least once. 


Vice-President of British Institute 
of Quarrying Visits United States 


OR a number of years we have anticipated with 

pleasure the possibility that a representative of 
the British Institute of Quarrying, located at Lon- 
don, England, would be able to attend an annual 
convention of the National Crushed Stone Associa- 
tion, a friendly and cordial contact having been pro- 
moted between that organization and our own by 
W. E. Farrell, President of the Easton Car and Con- 


struction Co., who has been most courteously wel- 


comed by the Institute upon his not infrequent trips 
to England. Though plans to have one of their rep- 
resentatives present at the St. Louis Convention last 
January did not materialize, we were especially 
gratified that Mr. Thomas Swan, Vice-President of 
the Institute of Quarrying at London, found it possi- 
ble to make an extensive tour of the United States 
during recent weeks. 

Shortly following his arrival in New York Mr. 
Swan travelled by air to New Orleans where he pur- 
chased an automobile and toured as far West as Salt 
Lake City. A brief visit was then made to the West 
Coast via plane, after which the return journey East 
was made by automobile. Mr. Swan then made a 
trip to Washington by plane where a visit was made 
to the offices and research laboratory of the National 
Crushed Stone Association. While in Washington, 
Mr. Swan made a brief inspection of some experi- 
mental bituminous construction projects being con- 
ducted by the highway department of the District 
of Columbia. 

It was a distinct privilege to have the opportunity 
of meeting Mr. Swan and we thoroughly enjoyed his 
interesting observations, particularly with reference 
to the field of bituminous construction. Our best 
wishes go with him for a pleasant return trip to the 
British Isles and we hope he again may find oppor- 
tunity to visit the United States in the not too distant 
future. 


If you have no problems in your business, if you 
are perfectly satisfied with your product, your proc- 
esses, and your costs in all respects, if you ‘have no 
trouble from competition or other sources of worry, 
and are sure you are not going to have any for ten 
years to come, then you may not need research.— 
C. F. KErrerinc. 

















MANUFACTURERS’ DIVISION 


of the 


NATIONAL CRUSHED STONE ASSOCIATION 


These associate members are morally and financially aiding the Association in its efforts to 
protect and advance the interests of the crushed stone industry. Please give them favorable 


consideration whenever possible. 


Allis-Chalmers Mfg. Co. 
Milwaukee, Wis. 


American Bitumuls Co. 
290 Bush St., San Francisco, Calif. 


Bitumuls—Hot and cold mixes, Penetration 
and Stabilization 


American Cyanamid & Chemical Corp. 
Explosives D:partment 
Koppers Building, Pittsburgh, Pa. 
Explosives and Blasting Supplies 


American Manganese Steel Co. 
Chicago Heights, II. 


American Sealdrok, Inc. 
135 S. LaSalle St., Chicago, Ill. 


Atlas Powder Co. 
Wilmington, Del. 
Industrial Explosives and Blasting Supplies 


The Barber Asphalt Co. 
1600 Arch Street, Philadelphia, Pa. 
Asphalts for all Types of Street and High- 
way Construction and Maintenance 
The Barrett Co. 
40 Rector Street, New York City 
Tarvia and Tarvia-lithic for Road Construc- 
tion, Repair and Maintenance 
Bucyrus-Erie Co. 
South Milwaukee, Wis. 


Excavating, Drilling and Material Handling 
Equipment 








C. G. Buchanan Co. 
90 Wcst Street, New York City 


Primary, Secondary and Finishing Crushers 
and Rolls 


Chain Belt Co. 
1600 W. Bruce St.. Milwaukee, Wis. 
Conveying and Elevating Machinery, Drive 
Chains, Spray Nozzles, Central Mixing 
Plants, Truck Mizers, etc. 
Cross Engineering Co. 
Carbondale, Pa. 
Screen Plates and Sections, Perforated Metal 


E. I. du Pont de Nemours & Co., Inc. 
Wilmington, Del. 
Explosives and Blasting Accessories 
Easton Car and Construction Co. 
Easton, Pa. 
Quarry Cars, Truck Bodies and Trailers 


Ensign-Bickford Co. 
Simsbury, Conn. 


Cordeau-Bickford Detonating Fuse and 
Safety Fuse 


Frog, Switch & Mfg. Co. 
Carlisle, Pa. 

General Electric Co. 
1 River Road, Schenectady, N. Y. 
Electric Motors 

Goodyear Tire & Rubber Co. 
Akron, Ohio 


Belting (Conveyor, Elevator, Transmission) . 
Hose (Air, Water. Steam, Suction, Mis- 
cellaneous), Chute Lining (Rubber) 


















































Hardinge Co., Inc. 
York, Pa. 
Scrubbers, Pulverizers, Dryers 


Hayward Co. 
50 Church Street, New York City 


Hendrick Mfg. Co. 

Carbondale, Pa. 

Perforated Metal Screens, Perforated Plates 
for Vibrating and Shaking Screens, Ele- 
vator Buckets 

Hercules Powder Co. 
Wilmington, Del. 
Explosives and Blasting Supplies 


illinois Powder Mfg. Co. 
1752 Pierce Bldg., St. Louis, Mo. 
Gold Medal Explosives 


Koppel Industrial Car and Equipment Co. 
Koppel, Pa. 


Lima Locomotive Works, Inc. 
Shovel and Crane Division 
1108 Lima Trust Bldg., Lima, Ohio 
Power Shovels, Draglines and Cranes 
Link-Belt Co. 
300 West Pershing Road, Chicago, Ill. 
Screening, Washing, Conveying Equipment 


Ludlow-Saylor Wire Co. 


Newstead Ave. & Wabash R. R., St. Louis, Mo. 


Woven Wire Screens and Wire Cloth of 
Super-Loy, Manga-Loy and all commer- 
cial alloys and metals 


Marion Steam Shovel Co. 
Marion, Ohio 
A Complete Line of Power Shovels, Drag- 
lines and Cranes 
Nordberg Mfg. Co. 
Milwaukee, Wis. 


Cone Crushers, Vibrating Screens, Classi- 
fiers, Diesel Engines, Steam Engines, 
Compressors, Mine Hoists, Underground 
Shovels, Track Maintenance Tools 


Northern Blower Co. 


65th St. south of Denison, Cleveland, Ohio 


Dust Collecting Systems, Fans—Exhaust 
and Blowers 








Pennsylvania Crusher Co. 
Liberty Trust Bldg., Philadelphia, Pa. 


Pit and Quarry Publications 
538 South Clark St., Chicago, III. 
Pit and Quarry, Pit and Quarry Handbook, 
Pit and Quarry Directory 
Robins Conveying Belt Co. 
15 Park Row, New York City 
Belt Conveyors, Bucket Elevators, Gyrex 
and Vibrex Screens, Feeders, Design and 
Construction of Complete Plants 
Rock Products 
330 S. Wells St., Chicago, Ill. 


Simplicity Engineering Co. 

Durand, Mich. 

Simplicity Gyrating Screen, Simplicity 
D’centegrator, Simplicity D’watering 
Wheel 

Taylor-Wharton Iron & Steel Co. 

High Bridge, N. J. 


Manganese and other Special Alloy Steel 
Castings 


The Texas Co. 
135 E. 42nd St., New York City 


The Thew Shovel Co. 
Lorain, Ohio 
Power Shovels, Cranes, Crawler Cranes, 
Locomotive Cranes, Draglines. Diesel 
Electric, Gasoline. 3/8 to 2-1/2 cu. yd. 
capacities 
The Traylor Engineering & Mfg. Co. 
Allentown, Pa. 
Stone Crushing, Gravel, Lime and Cement 
Machinery 
Troco Lubricating Co., Inc. 
2728-34 N. Salmon St., Philadelphia, Pa. 
Troco Crusher Grease, Troco Safety Lubri- 
cants 
Trojan Powder Co. 
17 N. 7th St., Allentown, Pa. 
Explosives and Blasting Supplies 


The W. S. Tyler Co. 
3615 Superior Ave., N. E., Cleveland, Ohio 


Wire Screens, Screening Machinery, Scrub- 
bers, Testing Sieves and Dryers 

















